Preparation of TRAIL-vcMMAE and PEG-TRAIL-vcMMAE conjugates.
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Characterization of N109C-vcMMAE
1) Q-TOF MS (mass spectrometry)
TRAIL114-281, N109C and N109C-vcMMAE were diluted by dd H2O to a final concentration of 1 mg/mL, and centrifuged (12,000 rpm, 15 min). Supernatant was analyzed by Q-TOF MS. Due to the high column temperature, all the trimeric TRAIL and its conjugates were depolymerized in monomers ( Figure S1 ). And because PEG is mixture of polymers with different molecular weight (MW), so we did not determine its MW through Q-TOF MS. These results indicated that all the proteins were expressed in E.coli correctly, and TRAIL mutant N109C was successfully conjugated with MMAE. A silica-based G3000SWXL size exclusion column (7.8 mm×30 cm dimension, 5 μm particle size, 250 Å pore size) (Tosoh Bioscience LLC, Montgomeryville, PA, USA) was used to determine the polymerization of N109C and its conjugates. The separation was performed using size exclusion column with mobile phase (50 mM NaH2PO4 (pH 6.7), 300 mM NaCl, 0.05% NaN3) at flow rate of 0.6 mL/min. The injection volume was 20 µL. 
In vivo antitumor activities of TRAIL and its conjugates
Balb/c athymic nude mice (Slaccas Laboratory Animal Co., Ltd., Shanghai, China) were used for in vivo antitumor activities of TRAIL and its conjugates. respectively. The body weight of mice was also monitored once every two days ( Figure S4 ).
In vivo cell apoptosis was evaluated by terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) assays (In Situ Cell Death Detection kit, Roche). The tumor tissues for TUNEL assay were obtained from 6 groups (except BSA-vcMMAE group) above randomly (one mouse per group), 24 h after the fourth administration of samples. After fixed with 10% neutral-buffered formalin and paraffin-embedded, sections (5 μm) were cut from tumor tissues, developed by TUNEL reagents after route dewaxing and washing steps and imaged by a light microscope( Figure S5) . Lung, Liver and kidney tissues were also obtained from the same mice and immediately fixed by 10% neutral-buffered formalin for the following toxicity evaluation.
Acute liver or kidney toxicity was studied through H&E (Hematoxylin and Eosin) staining for the morphological examination of tissue cells. In brief, the lung, liver and kidney tissues obtained were fixed, paraffin-embedded and stained by H&E according to above-mentioned steps. The sections were examined by light microscopes at the magnification 400× (lung and kidney) or 100× (liver). 
